This article compares the German research in regional science in the period 1991-2000 with research that has been carried out internationally and in particular with that developed in continental Europe. We have dane this on the basis of the publications in a sample of nine top regional and urban international journals. We found that the publication patterns of German contributions were very similar to international patterns, though there were severa! interesting peculiarities. Results show that Germany's share in regional and urban research is relatively high, fourth in the world. 
Introduction and objectives
The objective of this paper is to increase our knowledge of the status of regional and urban research in Germa ny by taking publications in a wide sample of nine top international journals. Bibliometrical techniques are used to extend the previous research by Surifiach et al. (2003 Surifiach et al. ( , 2005 at the international level. Here we use bibliometrics to analyse the publication patterns of academic institutions and authors in various journals and to measure the relevance of severa! subject fields or topics in published research. These methods have been widely used in a range of scientific fields, and economics and regional science are no exception.
Although regional science is a very young branch of generał knowledge, severa! trends in its life cycle have led sections of the academic community to question the practical dimension and breadth of perspective of much of the research in the field. Severa! attempts have been made to evaluate the state of the art in the dis cipline and to identify future directions (Funck 1991; Bailly 1992; Bailly/Coffey 1994; Anselin 1995; Isserman 1993 Isserman , 1995 Florax 1999; Isard 1999; Axhausen 2000) .
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As Bailly and Coffey (1994) point out, it is elear that interdisciplinarity is one of the most important princi-Vicente Royuela, Juan Carlos Duque and Jordi Surifiach: Regional Science in Germany During the Nineties pIes in regional science, with consideration of the spatial dimension as its main characteristic. In reaction to the trend towards focusing regional science on the notion of the "space-economy", Hagerstrand (1970 Hagerstrand ( , 1989 reminded us that regional science is about people, and not just about economic locations. Anselin (1995) showed that the articles published in five different volumes of the "Papers in Regional Science" covered a wide range of disciplines and broad geographical areas. Surifiach et al. (2003) showed that the number of articles published in regional and urban journals had risen considerably, that they used more complex techniques, that they continue to have a high degree of multidisciplinarity, and that in 2003 they were more about people than ten years before. Thus, the inspection of the publication patterns of regional science arises at a key moment for tackling the question of just what point the discipline has reached in its life cycle.
And what about regional science in Germany? According to lSI Essential Science Indicators, Germany ranged third in all fields of research during the period 1994-2004 with 666,104 papers and 6,102,642 citations received-, and in the last five years had an overall share of 8.8 %.3 However, the share of German research in Economics and Business was significantly lower (3.9 %). In regional and urban research, Florax and Plane (2004) examined the articles published during the last 50 years in the journal "Papers in Regional Science" and found that the contribution of German authors-was 3.3 % in terms of pages. This share clearly increased until the 1975-84 period, when it reached 7.3 %, but then it fell to 2.3 % between 1985 and 1994, though it rose again to 3.1 % between 1995 and 2003. 5 We have to mention that one of the most important applications of bibliometrics to economics is the establishment of rankings, since the work published by Fusteld in 1956 . Since then a number of studies have been conducted, mainly for job searchers to evaluate the quality of the research environment at each institution, and for students to gain an idea of the skills and specializations of faculty members. Recent works are Dusansky and Vernon (1998) for the USA, Kalaitzidis et al (2001) and Tombazos (2005) for Europe, among others, and Pommerehne (1986) , Meier (1994) , Bommer and Ursprung (1998) , Brinkmann (2001) , Mein (2002) , Ursprung (2003) , Steininger and Siissmuth (2004) and Sternberg and Litzenberg (2005) for Germany or German-speaking countries.
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This kind of analysis has only rarely been applied to regional science. The studies that have been performed focused on particular journals: for example, O'Kelly (1999) on Geographical Analysis, Allen and Kau (1991) on the Journal of Urban Economics and Taylor and Johnes (1992) on Regional Studies. Apart from the above-mentioned study by Florax and Plane (2004) , only four studies adopted a more general approach. First, Kau and Johnson (1983) calculated the output of academic institutions and authors from 1965 to 1980 in selected regional journals and found wide-spread interest in regional science; and second, Rey and Anselin (2000) (following the classification by Anselin et al., 2000) examined the publication patterns in five regional science journals during the nineties, establishing rankings for authors using article counts, page counts and citation indices. Third, Surifiach et al. (2003) analysed the publication patterns in regional and urban science during the nineties from publications in nine top international journals. Fourth, Isserman (2004) Duque et al. 2006 ).
In Germany, few studies have looked at regional science (Iochimsern 1997) and, to our knowledge, none has focused on analysing regional science from our perspective. Thus, our purpose in this paper is to analyse the publication patterns of German researchers in regional and urban science during the nineties, looking at the most common objectives, topics and techniques and the kinds of data used, and comparing them with international patterns, and in particular with other continental European countries. Moreover, we also analysed the relevance of regional and urban research by German researchers on the basis of their contributions to the international literature during the period 1991-2000. Two sub-periods (from 1991 to 1995 and from 1996 to 2000) were taken in order to provide a dynamic analysis.
The rest of the paper is organised as follows: first, the methodological approach in the paper is clearly described; next, in sections three and four, the empirical results are given; finally, we conclude with some remarks on the results.
2 Methodology Conroy and Dusansky (1995) argue that there are several fundamental conceptual problems in designing a study of this sort:
• The selection of the set of journals on which the analysis will be based
• Ensuring that the publications of each author are correctly identified
• The assignation of authors and their articles to institutions and countries
• The unit of analysis in the study: should productivity be measured on the basis of the number of articles published, or of the number of pages in each article? • And, last, a certain kind of analysis may require specific information about articles that is not recorded in standard bibliographic databases.
Selection of journals
In reference to the first problem, we initially considered all journals included in the finally chosen database, published between the years 1991 and 2000 and belonging to the field of urban and regional science. One alternative could be the use of the descriptor on R-topics. Nevertheless in many cases an article may not have this label as it is assumed that it is a regional article if is published in a regional journal. Thus, following research in other areas, and assuming that our research is a partial but feasible approach, we decided to limit our analysis to a selected sample of top journals focused on regional and urban topics. We selected journals that could not be considered as national, that is, the majority of authors does not belong to the country in which the journal is published. The next step was to obtain detailed information about all articles published in the journals selected over the ten-year period. The standard source for this kind of information is the Econlit database. As not every journal in our list was recorded in Econlit over the entire period, we compiled these data directly from the journal contents pages and we only accepted refereed articles. The total articles, pages and standardized pages 7 included in the analysis are shown in Table 2 .
Unit of analysis
Another issue in need of definition was the unit of measurement to evaluate the output of the research activity of the different authors and institutions. There are three aspects that should be considered when defining the unit of analysis in this kind of work: the first one is related to the measurement of an author's output; the second one is related to co-authorship; and the third one is related to quality differences among the considered publication.
For the first point, the measurement of an author's output, we could choose either the number of articles or the number of pages per article. Using the number of articles as a criterion gives equal weight to long and short papers. However, during the evaluation process journal editors are likely to allocate more pages to papers of higher quality and to shorten lower-quality papers. As a result, the number of published pages may be a better indicator of quality research.
In this context, another possible source of distortion is the disparity of character and page size in the different journals. To avoid this effect we expressed all journal pages in terms of American Economic Reviewequivalents, which is used extensively in the literature" and remained unchanged throughout the time period covered. In the standardization process we took great care to include any changes in journal formats. This is why the weightings differ over time for four of the journals analysed."
The second problem mentioned, that of the unit of analysis, concerns the question how to deal with multiauthored papers. The standard procedure is to assign to each author the number of pages ofthe articles multiplied by lIn where n is the total number of authors in each paper. Coupe (2000) chose this criterion following Sauer's (1988) economic justification based on the monetary value of papers. However, calculated the page count in a different way. They saw professional collaboration and co-authorship as a major pillar of academic research and argued that dividing an article's page count by the number of authors imposed an excessive penalty. For this reason, they divided by the square root of the number of joint authors. The problem with this weighting is that the sum of pages assigned to each individual author in a paper will not be the total number of pages of the article. For this reason, we used the first criterion to assign not only the number of pages but also the number of articles and standardized pages.
The same approach was taken to assigning pages when an author belonged to more than one institution according to the information published in the article. Kalaitzidakis et al. (2001) used the same procedure to solve both cases: n co-authors (lIn) and m affiliations
The third aspect, related with the consideration of quality differences in order to ensure a right measure of authors contributions was proposed by van Damme (l996). His proposal consisted in weighing up the relationship between the length of the publication and the number of authors by a measure of the quality of the publication. This weight is useful when the size and heterogeneity of the journals sample are high. In this sense, different approaches have been considered in the literature to take into account the unequal quality of articles and journals.
A first option consists in analysing the number of citations received by every article. The idea is that authors whose articles have received a lot of citations should be in a higher position than when it is assumed that every 80 article has the same quality. Rey and Anselin (2000) use this kind of approach. However, most recent articles would receive less citations that those published at the beginning of the considered period.
A second option consists in ranking journals according to their quality. These differences in journal quality would be later applied to establish author or institution rankings. The idea is that the characteristics of the process of revision and selection of articles in every journal determine the quality of the published articles. So authors who have published in high quality journals should be in higher positions than authors who have published in low quality journals. To approximate quality differences among journals we chose identifying quality differences among journals using the total number of citations received by the articles published in every journal. Taking this idea as a starting point, different indexes have been proposed. Among the bestknown indexes, the one elaborated by the Institute for Scientific Information (lSI) for the different research fields should be highlighted. We will focus our interest in two of the different indexes: the total number of citations given in a particular year by all the articles published in a journal and the impact factor index, calculated from the citations received by an article during the first two years after its publication. The first index can be understood as a measure of "historical" differences in quality. The total number of citations received in one year can be a good measure of the prestige of the journal, but it could be a result of the quality of articles published a long time ago". The second index considers the number of citations in relation to the total number of articles published in one journal, but the delimitation of the analysis to only two years after publication can be inappropiate for some research fields". Combes and Linnemer (l999, 2000) analysed the publication patterns of economic research in France using all these approaches without taking into account the possible differences in the quality of published articles. The correlations among the obtained results using the different criteria were very high.
In Surifiach et al. (2005) we presented the rankings by using five criteria: (l) the number of published articles (in terms of the one-author equivalent), (2) the number of published pages, (3) the number of journal standardized pages, (4) the number of "journal citations adjusted" standardized pages and (5) the number of "journal impact adjusted" standardized pages"12. 1991 -1995 1996 -2000 1991 -2000 1991 -1995 1996 -2000 1991 -2000 1991 -1995 1996-2000 Table 3 shows the values of the weights that are applied to the number of standardized pages to obtain the number of "journal citations adjusted" standardized pages and the number of "journal impact adjusted" standardized pages. To interpret them more easily, both groups of weights have been normalized, taking as a base the value for "Regional Science and Urban Economics".
As can be seen from table 3, the results for both groups of weights have similarities but also differences. According to both groups of weights, the journals with lower indices are "Annals of Regional Science" (ARS) and "Papers in Regional Science" (PRS). There is also a coincidence that "International Regional Science Review" (IRSR) and "Regional Science and Urban Economics" (RSUE) have medium-valued indices while the One way to identify the purpose, topics, techniques and the rest of the information desired on articles published is to analyse the information contained in the Econlit database. However, the information included is not as thorough as we would have desired, and for this reason we followed the approach of Anselin et al. (2000) and classified each published article, after a careful check, according to the purpose, topics, techniques and data used. The variables considered for each paper were the purpose of the analysis, the topic considered, the technique applied and the types of data used (see Table 4 ).
For the purpose of the analysis, four categories were considered: the three classic objectives of econometric analysis, "policy analysis", "structural analysis" and "prediction", and a fourth category named "others", which included other possibilities such as methodological analysis. As regards topics, fourteen categories involving regional and urban themes of analysis were considered. They are shown in the second column in Table 4 . Although one paper may have focused on more than one topic in the list, we only considered one possibility and tried to identify the emphasis of the author (for example, by looking at the keywords or the Econlit subject classification codes in the paper). The classification of papers according to the techniques applied was rather more complex, since most papers used more than one of the techniques considered. We therefore classified each paper on the basis of the most complex of the techniques applied, the one most frequently used, or the one that had most bearing on the conclusions of the research.
For the types of data used, two different criteria were applied: first, the time dimension of the data (i.e. "time series", "cross-section" and "panel data") and second, the nature of the data (L e. "macro data" or "micro data"). For both criteria, there is another possibility: the use of "simulated data". As different kinds of data may be used in one paper, we assigned here the data used with the most complex of the techniques applied, the one most frequently used, or the one that had most bearing on the conclusions of the research (in accordance with the classification of techniques).
A last aspect to be considered was the role of co-authorships in regional and urban research in Germany.
It is widely held that researchers who collaborate produce higher-quality research than sole authors. In this sense, we analysed whether changes over time of the research output of researchers belonging to German institutions are related to more co-authorships. The results in terms of articles, pages and standardized pages are shown in Table 5 .
As this table shows, authors belonging to American institutions came first in the ranking with about 40 % of total publications. The United Kingdom came second with 20 % and the rest of the European countries were third with a similar percentage. Germany is always in second place among the continental European countrie s in all considered sub-periods, and in terms of articles, pages and standardized pages. Table 2 , the share of German contributions to these top nine international journals is about 3 %. Looking at sub-periods, we can see how in absolute terms the number of articles increased slightly from 40.8 to 51.3, but in terms of pages and standardized pages the contribution of Germany increased more: from 653 standardized pages in the first period to 942 in the second period. As. additionally, the world amount of articles and pages increased, we can see how the share of German research increased during the second sub-period, in any of the three units of analysis, from 2.5-2.6 % in the 1991-1995 sub-period to 2.8-2.9 % in the 1996-2000 sub -period. 1991 -2000 1991 -1995 1996-2000 1991 -2000 1991-1995 1996 -2000 1991-2000 1991-1995 1996 - 
Publication patterns of German contributions
In this section, the results of the four characteristics mentioned above for published regional and urban research are shown, and help to illustrate the most relevant features of German research. In particular, we analysed the publication patterns of German contributions in regional and urban science, and also, whether there were differences from and similarities to international patterns in terms of the purpose of this research, the most important topics, techniques and the kinds of data used in the analysis. Lastly, the relevance of co-authorship was also examined. We measured these patterns by the proportion of standardized pages devoted to each category.
We hoped that the results would enable us to identify any major international differences in regional and urban research. We compared German patterns with the whole international sample and also with the "continental" first-positioned countries: France, Israel, Italy, the Netherlands, Spain and Sweden. And second, to study whether there were changes over time. To avoid distortions caused by irregular yearly observations we split the time period into two sub-periods: from 1991 to 1995 and from 1996 to 2000.
Purpose ofthe analysis
As Hagerstrand (1970 and 1989) remarks, regional science is about people and tries to solve problems that involve policies, to gain a basic understanding of reality or simply to predict the future. To find whether the recent evolution of this science has followed this path,
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we established four categories for our classification of the analytic purposes of regional and urban research: "policy analysis", "structural analysis", "prediction" and "others" (the last category including mainly methodological articles).
Tables 7 a and 7 b show that there are some differences between international and German contributions in terms of the purpose of analysis. In the two sets of articles, the main purpose of the analysis was "structural analysis", but in the German case "policy analysis" weighed more than in the international case (36 % against 32 %) and more than in any of the other considered countries. There are no acute differences between sub-periods.
Topics considered
As Bailly and Coffey (1994) point out, interdisciplinarity is one of the most important principles in regional science. Nevertheless, there are some topics that receive more attention from scientists than others. This is what we try to analyse in this section: has regional and urban science focused on the analysis of just a few topics? Are regional and urban scientists interested in fewer topics now than at the beginning of the decade? Tables 8 a and 8 b show the topics most discussed in regional and urban science by international and German contributions during the two sub-periods: 1991-1995 and 1996-2000. For international articles, the most frequent topics were "social and political issues", "economic growth and development" and "housing analysis", while for German articles the most commonly analysed topics Table 7a Percentage of standardized pages for each category of "purpose" (in %)
Int ernational contributions German con tributions
Purpose 1991-19 95 1996 -2000 1991-2000 1991-1995 1996 -2000 1991-2000 Policy 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 Table 8a Most frequent topics in the sample of articles -summarized international/German contributions (proportion of standardized pages where the topic is analysed) (in %) 1991-1995 1996-2000 1991 -2000 1991-1995 1996-2000 1991-2000 were "economic growth", "social and political issues" and "firm location". It is worth mentioning that in the German case less attention was paid to "housing analysis" and that in the second sub-period special attention was paid to "demography". We can also appreciate how Germany has a publication pattern closer to Italy and more distant to the Netherlands.
International contributions German contributions

Topic
Techniques applied
Some studies have asked whether scientists in general economics or other specialist economic fields are using more complex quantitative techniques than in the past. For example, using a sample of ten top generalinterest journals, Figlio (1994) reported that between 1960 and 1992 the proportion of articles containing empirical research increased substantially, due probably to improvements in information technology.
Tables 9 a and 9 b show the proportion of publications that did not apply any quantitative technique in their analysis in the sets of articles considered. This ratio is around 20 % for international articles and around 18 % 86 for German articles, although this proportion is clearly lower for the second sub-period (15 %).
As regards the kind of quantitative technique applied, "computable general equilibrium and social accounting matrix" techniques are much more common in German contributions than in the international sample, and that in the countries considered.
Kinds of data used
Regarding the relationship of data to time, we inspected the use of "cross-section" data, "time series" data and "panel" data. Considering the full set of articles, Table lOa shows an interesting increasing trend in the use of "panel" data, and a relative decrease in the use of "time series" data in the international data set. However, for the German case a general increase in the use of "cross-section" data is observed, against time series and, additionally, panel data. It is worth mentioning that the "Other/Non-quantitative" option is higher in the German case than in the international one, although the difference is becoming less. Additionally, Table 9a Percentage of standardized pages according to technique -summarized international/German contributions (in %)
International co ntr ibu tio ns German co ntrib utio ns
To pics 1991 -1995 1996-2000 1991 -2000 1991-1995 1996 -2000 1991-2000 'o n-q u a n tira 1991 -1995 1996·2000 1991 -2000 1991-1995 1996·2000 1991 -2000 
International contributions German contributions
Kings of data 1991-1995 1996-2000 1991-2000 1991 -1995 1996·2000 1991-2000 Micro data Table 12a Relevance of co-authorship in German regional and urban publications -summarized international/German publications (measured in terms of standardized pages) (in %)
International regional and urban German regional and urban science publications science publications 1991-1995 1996-2000 1991-2000 1991-1995 1996-2000 1991- Total 100.00 100.00 100.00 100.00 100.00 100.00 Table 12b Relevance of co-authorship in German regional and urban publications -by countries (measured in terms of standardized pages) in Table 10b we see that Germany has a relatively high proportion of simulated data compared with other countries, ranging only behind the Netherlands. In contrast, time series data are used less in Germany.
Authors
In both set of articles, "macro" and "micro" data were much more frequently used than "simulated" data (see Tables 11a and 11b ), although the latter was much more common in the German case. In this database we see how the use of "micro data" has increased.
The relevance of co-authorships
One last interesting point is the relevance of co-authorships in German contributions, compared to the international data set. Table 12a and 12b show the number of articles by one, two, three or more authors in the international and German data sets. As can be seen in this Table, there are fewer German contributions with more than one author than international ones: 37 % compared to 50 %. This figure is similar to the French, Israeli, Italian and Swedish ones. Nevertheless, this proportion increased in both datasets: in the period 1996-2000 the international proportion of publications with more than one author was up to 51 %, and the German figure to 40 %. RuR2/2006 5 Final remarks
In this paper we report the publication patterns of authors belonging to German institutions compared with international patterns in regional and urban science from 1991 to 2000, using information on articles published (and pages) from a sample of widely recognized journals in this field (see Table I in the beginning of this contribution).
The results showed that Germany's share in regional and urban research is lower than in other disciplines, but that it is very well-positioned in Europe: Germany was the second most productive continental European country throughout the 1991-2000 period. Additionally, Germany increased its weight in the sub-period 1996-2000, with up to 3 % of all articles, pages and standardized pages.
In our view, we have seen a differentiated pattern of the German publication in urban and regional science. First, Germany is the most policy-oriented country among the considered "continental" countries. Nevertheless, this feature is converging to more normal figures in the second sub-period. Second, with regard to topics, Germany does not have a relatively leading position in any topic. This means that the interest of German researchers is quite balanced compared to the European standards. Third, the last argument is in contrast with the extensive use of computable general equilibrium and social accounting matrix techniques.
It is quite probable that on many occasions these kinds of techniques are related to simulated data. And finally we have observed that far fewer German articles than international articles are multi-authored, although the number increased in the 1996-2000 period.
Footnotes
(1) We would like to thank Raul Ramos for his helpful comments and suggestions. The usual disclaimer applies.
www.in-cites.com/countries/ 2004allfields.html We would like to remark that in the rest of the paper we use the term 'German authors' to mean 'authors belonging to German institutions'.
It is important to assume that German authors have higher possibilities to publish in German-speaking journals than other non-English-speaking authors in their respective countries. That "bias" may lower these percentages, as they are more focused in English-speaking journals.
Tom Coupe (2000) points out "one can claim with slight exaggeration first, that if one is not in Econlit, one did not do academic research in economic and second, that these journals together form the "economics literature".
The definition of standardized pages is developed in section 2.4.
See for example Conroy/Dusansky (1995) , Scott/Mitias (1996) , Lubrano et al. (2003) or Tombazos (2005) 
The final weights are available from the authors upon request.
(10) A recently created journal would have less citations than a journal that has been published for a long time.
(11) It is also important to highlight that the use of citations as a measure of quality has also been criticised: self-citations, policymotivated citations (to colleagues or friends), strategic-motivated citations (to the editor of the journal where the article is sent to be published), among others.
(12)
To calculate the average value for the whole decade, we have taken into account the differences in the number of published articles in the two-year period used in the elaboration of the impact indexes.
(13) This difference lies in the fact that several articles signed by German authors were also signed by foreign authors.
